FIG. 1. Log dose response curves of bradykinin and bradykinin fragments.
Contracting effect on guinea pig ileum (Magnus method).
of the appearance of the other bradykinin fragments resulting from unknown enzymatic hydrolysis of brady kinin in the course of the metabolism, since the details of the metabolism of bradykinin have not been estab lished. We, therefore, have synthesized every kind of bradykinin fragments, thirtyfive kind from dipeptide to octapeptide, to examine systematically the biological activities of the synthetic bradykinin fragments. Of these synthetic peptides, Arg-Pro, Phe-Ser-Pro-Phe, and Phe-Ser-Pro-Phe-Arg which have not been found in the peptides resulted from enzymatic digestion of bradykinin as yet, showed relatively high activity (3) as compared with that of the other bradykinin fragments in the assay on the contracting effect of an isolated guinea pig ileum (4) . N"-Benzyloxycarbonyl-N'-nitroarginylproline benzyl ester (5) The dose-response curves for Phe-Ser-Pro-Phe and Phe-Ser-Pro-Phe-Arg containing the two phenylala nine residues of bradykinin were exactly in parallel with that of bradykinin, but Arg-Pro was not, as shown in Fig. 1 . These facts suggest the similarity of the mode of action of Phe-Ser-Pro-Phe, Phe-Ser-Pro-Phe-Arg, and bradykinin. The importance of the aromatic ring in the bradykinin molecule for biological activity has been suggested from the results of the assay of synthetic bradykinin analogues (8) . In additon, as described in a review by Stewart (9), bradykinin analogues thus far studied indicate that phenylalanine residues can be replaced by other one or both of aromatic amino acids (e.g., tyrosine, tyrosine methyl ether, p-fluoro phenylalanine) with retention of significant activity, while incorporation of aliphatic residues (glycine, alanine, leucine) at these positions causes serious loss of activity. We have presented the further evidences of the im portance of the aromatic ring from another approach. However, the activity of the other synthetic fragments containing Phe-Ser-Pro-Phe moiety was very low or practically inactive. This discrepancy is presumably due to differences of the conformation in the neighborhood of the aromatic rings of the peptides.
The assay for inflammation in the rat's foot (10), which was injected subcutaneously 10 pg of Arg-Pro, Phe-Ser-Pro-Phe, and Phe-Ser-Pro-Phe-Arg, gave potencies of 22.3, 35.3 and 46.1 percent of that of brady kinin respectively. In addition, most of the other synthetic bradykinin fragments showed fairly high acti vity in the assay for inflammation.
In connection with the inflammatory activity of these small peptides, it is of interest that the increase of proteolytic activity in inflammatory tissues have been demonstrated in the course of Arthus-type inflammation by Hayashi (11).
